Compartmentation of ATP within renal proximal tubular cells.
Studies on the relations between active solute transport and cell metabolism require not only knowledge of the total cellular ATP, but also of the separate mitochondrial and cytosolic ATP levels. For this purpose, mitochondrial and cytosolic fractions were separated from isolated proximal tubular suspensions by the digitonin technique and the amount of ATP analyzed separately for each compartment. In a parallel series of experiments, the absolute volumes of mitochondrial and extramitochondrial spaces were determined in rat renal cortical tubular suspension utilizing electron microscopic morphometry. When referring ATP measurements to the morphometrically determined absolute volumes, the ATP concentrations were calculated to be 4.33 mmol/l for the cytosolic and 2.62 mmol/l for the mitochondrial space. The cytosolic and mitochondrial ATP, thus, represent 70 and 30% of the total cellular ATP, respectively.